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IlfTllODUCnOR 
This experiment 1, an attempt to re-evaluate the drive reduction 
hypothesis as it applies to heart rate conditioning, in the light of 
recent evidence indicating that previous studies have been contaminated 
by, the respiration variable. In heart rate conditioning, a conditioned 
•timulus (abbreviated CS) of tone is p~esented on a se!ies of precondi-
tioning trials and heart rate is measured. Then a series of condition-
ing trials follows in ~hich the tone is followed by an unconditioned 
stimulus (US) of shock. The change in heart rate following the shock 
is referred to as the unconditioned~ response (UR). If conditioning 
occurs, the heart rate will change following presentation of the tone 
and prior to presentation of the shock. This change in heart rate is 
~.referred to as the conditioned response (CR). The drive reduction 
hypothesis states that the termination of the shock is the point of 
maximum reinforcement or drive reduction. The hypothesis predicta_rt 
that the form of the CR will be determined by the form of the Uil at 
shock termination. By form is meant the btiat-by-beat and/or the second-
.by-second activity of the heart during the CS-US interval, the period 
from the offset of tone to the beginning of shock. 
Zeaman, Deane, and Wegner (1954) reported a large acceleration in 
heart rate reaching a maximum halfway through a mild 13 v., 6 sec. shock, 
followed by a deceleration. The decelerative UR at the termination of 
the 6 sec. shock was associated with a decelerative CR, which substan-
tiated the drive reduction hypothesis. In another stuqy, zeaman and 
Wegner (1954) shortened. the·US- duration from 6 sec. to 2 sec., so that 
the maximum drive reduction would occur during the accelerative stage 
\ 
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of the UR. The predicted result of a change ln the form of the CR from 
decelerative to accelerative was obtained. 
As a further test of the hypothesis, zeaman and Wegner (1957) ad-
ministered a 15 sec. shock, which allowed the heart rate to return to 
~ 
normal by the time the US terminated, and a 0.1 sec. shock, which did 
not allow a change in heart rate before its termination. Contrary to 
the drive reduction hypothesis of no conditioning, the experimenters 
reported conditioning in both the long and ~hort shock groups. After a 
""·i., 
correlational analysis of vario11s components of the CR, the investi-
gators concluded that it was the maximum ~plitude of the UR rather 
than the heart rate at shock termination that was related to the form 
·of the CR., but suggested that the previously reported forms of the Cit 
might have been produced b~a combination of cardiac conditioning and 
respiratory activity. 
Deane and Zeaman (1959) designed a study to explore both cardiac 
and respiratory activity during anxiety and found that respiration did 
not influence cardiac changes. How~ver, a recent study by Westcott and 
Huttenlocher (1961) demonstrated that respiratory patterns have a pro-
found and reliable effect on heart rate and in a conditioning study 
controlling respiration these investigators found a form of CR quite 
different from that reported by zeaman and Wegner (1957), indicating 
that previously reported CR's were seriously confounded by respiratory 
activity. 
Westcott and Huttenlocher's (1961) controlled-respiration study 
could cast no light on the mechanism by which the CR was acquired since 
the shocks were at S's tolerance limit. Consequently the controlled 
-
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respiration broke down upon US presentation, making it impossible to 
tell the true form of the UR • 
... 
With the addition of a control for respiration, the present exper-
iment. is essentially a replication of the previous st,ydies by Zeaman, 
Deane, and Wegner (1954) and Zeaman and Wegner (1954)(1957). A·mild 
13 v. shock was administered at the four durations previously used 
(0.1, 2, 6, and 15 sec) in order to obtain the true form of the UR and 
to discover whether the predictions of the drive reduction hypothesis 
concerning these durations are substantiated under conditions of con-
trolled respiration. 
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METHOD 
Subjects Forty male introductory psychology students served as Ss. 
-
Apparatus A Grass electroencephalograph converted for EKG was used to 
measure S's heart rate, with the paper speed at 15 am/sec. Electrodes 
-
' 
were placed on the right leg and the right wriat, with a ground elec-
trode attached to the left ear. 
Four channels were used; a time base marking one sec. intervals, 
EKG, a stimulus marker indicating the onset and duration of the CS and 
US regardless of whether the US was actually presented to the!, and 
respiration. It was necessary to employ a 60 cycle filter from a 
Grass polygraph to reduce the interference throughout the duration of 
the US. 
The CS was a 512 c.p.s., 60 db tone generated by a co111Bercial 
oscillator and transmitted to the S through a speaker. The source for 
the US, a 13 v. a.c. shock, was a 110 v. isolation transformer which 
was reduced and regulated by a variac. The shock was applied across 
the first 1 two fingers of S's left hand by means of copper electrodes 
-
held in place by a two-fingered glove. The duration of the CS, US, and 
CS-US interval was controlled by three Hunter timers. 
Respiration was recorded by a standard pneumograph strap placed 
around S's chest, connecting to a tube terminating in a Grass pressure 
-
transducer. Respiration was paced by a mechanical metronome set at 46 
c ye lee /min. 
The subject sat in a chair in ,, shielded, sound-proof room. All 
apparatus with the exception of the shock e\ectrodes, cardiograph 
leads, pneumograph strap and tube, and metronome was outside the S's 
-
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cubicle. 
Procedure Ten Ss were assigned to each of four groups, differing only 
-
I~' 
I 
in the duration of the US. The four durations were: _.(Y.1 sec., 2 sec., 
6 sec., and 15 sec. In all groups a trace conditioning procedure was 
used, with a one sec. tone followed in 6 sec. b·y the appropriate shock 
duration. 
_All Ss were given the following instruction• as the electrodes 
-
were being applied. 
"This is an experiment to determine 
your heart rate reaction to tone and your 
,, 
heart rate reaction to a mild electric 
shock. You will hear a seri@s of tones 
through a ~peakera A little later in the 
experim~nt you ~ill receiv@ a serie~ of mild 
electric 8hocks admini3te~ed to your left 
band. You will not be shocked through the 
electrodes th~t X am placing on you~ leg, 
wrist» and earo These electrodes merely 
enable ~e to record you heart action on 
the electrocardiographo Before going any 
further, I 'ft-Jant to ask you if you have ever 
had any O heart condition o ' 
The shocks you r~ceive will be strong 
enough for you to feel them, but not strong 
enough to do you any harmo Rem@mber that 
they will just pass thxough your hand and 
not your bodyo Please try not·to make any 
unnecessary movementso Since the apparatus 
is necooo~rily very sensitive, your moving 
around too much would interfere with the 
recordingo 
An important part of this experiment 
is controlled respiration, which involves 
synchronizing your breathing pattern with 
the beating of this metronomeo Try to 
regulate your breathing so thmt the maximum 
inspiration occurs at one beat and the maxi-
mum exhslation at th® n~tto X ei.11 tell 
you ov~~ th@ inte~corn ~h@n to begin and 
stop controll@d r~apirationo Try to follow 
the met~onom® as closely a5 possible during 
the short,; periods of control led respiration." 
Each S received 10 preconditioning trials of tone alone, spaced 
-
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at irregular intervals of 1-2 minutes. One minute after the pr.econdi-
tioning trials, the conditioning trials were begun, consisting of 11 
trials of tone and shock, each trial presented at irregular intervals 
of 1-2 minutes. 
On each trial E gave the conaand "Begin controlled respiration" 
-
10-20 sec. before the tone was presented .and the comand "Stop con-
trolled respiration" 10-20 sec. after the 'shock' terminated, regard-
less of whether or not there was a shock. 
,,: 
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llESULTS 
Beat-by-beat and second-by-second analyses of heart rate were 
aade for each! in each group. In both analyses, preconditioning 
trials 6-10 and condi~ioning trials 2-11 were used. Measurement waa 
.~ begun with the sixth preconditioning trial in order to give S time to 
-
become accustomed to the situation and to allow time for E to make any 
necessary recording adjustments. A five-subject pilot study indicated 
that a more stable and normal resting heart rate would result from this 
procedure. The first conditioning trial. was not measured since S was 
-
not aware that the US would be presented; therefore the S's heart rate 
during the CS-US interval would be similar to that of the preceding 
preconditioning trials. 
In the beat-by-beat analysis the distance between the largest 
portion of each spike was measured in millimeters and converted to 
beats/min. On each measured trial for each S, all beats from 10 beats 
-
before the tone to 10 beats after the "shock" period were measured. 
Beat-by-beat averages were obtained for tme measured preconditioning 
and conditioning trials for each S. From the averages for each Sa 
-
-
beat-by-beat average for the group was obtained. 
'· A second-by-second analysis was made by measuring the fractional 
part of each beat falling within a 15 mm., one sec. interval and con-
verting these fractional parts to beats/min. On each measured trial 
for each!, all beats from 7 sec. before the tone to 7 sec. after tl\.e 
0 shock" period were measured and converted. Second-by-second averages 
for preconditioning and conditioning were obtained for each Sand for 
-
each group. 
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The respiration rate was analyzed in terms of the number of cycles 
occurring in the period from 7 sec. before the tone to 7 sec. after the 
.. shock" for preconditioning trials 6-10 and conditioning trials 2-11. 
The number of cycles was obtained for each trial and averages were com-
puted over preconditioning and conditioning trials for each Sand for 
-
each groupo The depth of .respiration for each cycle was also measur,ed 
for the same period and trials in terms of.millimeters deflection from 
peak to trough. Cycle-by-cycle amplitude means were computed for each 
' 
Sand for each group as in the beat and second analyses. 
-
In addition to group means for preconditioning trials 6-10 and con-
ditioning trials 2-11, beat, second, and respiration amplitude means 
were also obtained for the last twg preconditioning trials and the laat 
two conditioning trials separately. Figures 1-8 present the beat-by-
beat and second-by-second group means for the last two preconditioning 
and conditioning trials for the four groups respectively. The means· 
for preconditioning and conditioning trials 9 and 10 were generally 
higher than those for all trials combined, indicating that adaptation 
did not occur throughout the conditioning trials. 
Although the group means of beat, second, and respiration ampli-
tude analyses were computed for all beats, seconds, and cycles occurring 
,·, 
in the measured period, the interest was primarily on the CS-US interval 
of 6 sec. The CS-US interval means for the last two preconditioning 
and conditioning trials were computed to determine if conditioning had 
occurred in any of the' groups. 
Using these means, a threewdimensional analysis of variance was run 
separately for each of .the four groups and separately for beats and 
\ 
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Figure 1 
0.1 Sec. Group Beat-by-Beat Means 
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0.1 Sec. Group Second-by-Second Means 
for Last Two Preconditioning and Conditioning Trials 
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2 Sec. Group Beat-by-Beat Means 
for Last Two Preconditioning and Conditioning Trials 
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6 Sec. Group Beat-by-Beat Means 
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15 Sec. Group Beat-by-Beat Means 
for Last Two Preconditioning and Conditioning Trials 
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seconds withing each group_. Each of the eight analyses was a 2 x 6 x 10 
factorial with the 2 representing conditions(the mean of the last two 
~""'~·~·~ preconditioning trials and the me.an of the last two conditioning triala), 
the 6 repr~senting either the si~ beats or six seconds in the CS-US in-
terval, and the 10 representing the 10 Ss in a group. This is the 
-
A x B x S design described by Lindquist.(1953). The F computed to deter-
-
mine whether conditioning had occurred was the ratio of the mean square 
for interaction of beats (or seconds) with conditions£ to the mean 
~quare for the triple interaction (the error term). A significant F 
-
would indicate that the heart rate~over the six beats (or seconds) was 
different for the two conditions and hence that conditioning had occurred. 
It is to be noted that this analysis can be thought of as a test for 
the difference in trends of heart rate over the six beats (or seconds) 
under the two conditions. As a trend analysis, if a significant Fis 
-
obtained, further te$tS can be run to determi~whether the form of the 
\ 
trend is linear or quadratic. 
The res~s of the eight analyses are presented in Tables 1-4. As 
can be seen, for both beats and seconds only the 0.1 sec. group condi-
t'ioned ~ For the conditioning trials of the O .1 sec. group, tests for 
the significance of the linear and quadratic components were computed. 
For both beats and seco~s, a significant negative linear component was 
found. The quadratic component for both beats and seconds was non-
significant. 
Tests for the adequate control of respiration were m~de for the 
cycles and amplitude analyses. In the analysis of the cycles data. a~ 
teat for paired measures was computed between the means for precondition-
-17-
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Table 1 
, .. •.·_,.~ .. 'i'· ... ,: 
·."! . 
Analyses of Variance of Means of Beats and Seconds in CS-US Interval 
,.(f 
for Last Two Preconditioning and Conditioning Trials 
Source of Variation 
Beats/Seconds (B/S) 
Subjects (Ss) 
conditione (C) 
B/S x Ss 
1/S x C 
ss. X C 
B/S x Ss x C 
Total 
.. 
*P < .05 
**P<.01 
0.1 aec. group 
df 
5 
9 
1 
45 
5 
9 
45 
119 
Beats 
NS F .. 
42.423 
839.239 
798. 768 
7.836 
49.539 5.992* 
130.916 
8.268 
Linear Component 
Quadratic Component 
30.078** 
3.405 
-18-
Second• 
MS F 
.290.310 
5018.846 
2904. 768 
54.229 
277.125 .S.821* 
840.073 
47.610 
.F 
~ .· . ; 
31.173** 
1.216 
; 
Table 2 
Analyses of Vari.~~ce of Means of Beats and Seconds in CS-US Interval 
'-· 
for Last Two Preconditioning and Conditioning Trials 
·• 
2 1ec. group 
Beata Seconds 
Source of Variation df MS F MS 
' Beats/Seconds (B/S) 5 4.924 , 101.580 Subjects (Sm) 9 1520.957 · 9044.135 
Conditions (C) l 104.160 423.001 
B/S x Ss 45 11.654 40.558 
B/S X C 5 26.989 1. 817 196.471 2.444 
Ss X C 9 42.963 181.206 
B/S x Ss X C 45 14. 852 80.375 
Total ..... 119 
·,J 
) 
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Table 3 
Analyae1 of Variance of Means of Beats and Seconds in CS-US Interval 
for Last Two Preconditioning and Conditioning Trials 
6 aec. group 
"--~ Beats Seconds 
Source of Variation df MS r MS F 
Beats/Seconds (B/S) 5 33 .198 180.090 
Subjects (Ss) 9 1707.559 10716.122 
Conditions (C) l 682.110 2450.740 
B/S x Ss 45 6.578 32.789 
B/S it C 5 13.603 1.642 111.572 3.483 
Ss X C 9 197 .105 1049 .141 
B/S X Ss x C 45 8.282 32.031 
Total 119 
·-v-~r . 
. ·1· 
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table 4 
Analyaea of Variance of Means of Beats and seconds in CS-OS Interval 
for Last two ,reconditioning and Conditioning Trials 
Source, of Variation 
Beats/Seconds (B/S) 
Subjects (Ss) 
Conditions (C) 
B/S X ss 
B/S X C 
ss X C 
B/S x Ss x C 
Total 
15 sec. group 
df 
5 
9 
1 
45 
5 
9 
45 
119 
... 
Beats 
MS P 
21.997 
1462 .636 
1177.507 
9 .955 
2.942 .266 
393 .4 76 
11.044 
-21· 
seconds 
MS F 
47 .897 
12436.193 
10714.410 
81.135 
36.563 .346 
4587 .019 
105. 650 
, I 
II 
I 
I" 
I: 
I 
II 
I 
.,.. 
ing trials 6-10 and conditioning trials 2-11 for all groups. The re-
sults are pr-esented in Table 5 and indicate that the cycles were ade-
quately controlled. The same trend analysis that was used to analyze 
the beats and seconds was also used to measure the mean amplitudes of 
the two cycles falling within the CS-US interval for the last two pre-
conditioning and conditioning trials. Tables 6-9 show that there were 
no trend differences for any of the groups during this interval and in-
_dicate that respiration amplitudes were also adequately controlled. 
,0 To determine the true form of the UR for each group, it was first 
' 
necessary to insure that respiration had been controlled during the 
shock interval. Tables 6-9 indicate that amplitude was controlled for 
all groups during the shock interval. The form of the UR was quite 
similar to that reported by Zeaman, Deane, and Wegner(1954) and Zeaman 
and Wegner(l954)(1957) who had not controlled respiration, i.e. accel-
eration for the 0.1 and 2 sec. groups, acceleration followed by decel-
eration for the 6 sec. group, and an acceleration followed by a contin-
uous deceleration to the pre-tone level for the 15 sec. group. 
To determine the degree of correspondence between the·beat and 
,. 
second analyses, Pearson product-moment correlations were computed for 
each group. Correlations were determined for individual Ss, for the \ 
-
means of the Ss over trials, and for the total of all Ss for each beat ', -
-
and second in each group, for both preconditioning and conditioning 
trials. 
There was a significant positive correlation for the means and the 
total for both preconditioning and conditioning for each group. This 
p ... significant positive correlation was also found for the great majority 
-22-
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Group 
0 .1 sec. 
2 sec. 
6 sec. 
15 sec. 
Table 5 
t Teats for Respiration Cycles for Each Group 
-
Over All Preconditioning and Conditioning Trials 
Mean Number of Cycles 
During Preconditioning 
8.98 
9.50 
10.63 
14. 76 
-~: 
- -23-
,, { 
Mean Number of Cycles 
During Conditioning 
9.03 
9.46 
10.68 
14. 79 
~-
' .. 
'. \ 
t -
1.411 
• 741 
1.471 
.638 
Table 6 
Trend Teat in CS-US Interval and·t test in Shock Interval. 
-
for Means of Respiration Amplitude 
for Last Two Preconditioning and Conditioning Trial• 
0.1 sec. group 
Source of Variation 
Amplitude Cycles (A) 
Subjects (Ss) 
Conditions (C) 
CS-US Interval 
df MS P 
Shock Interval 
Precond. X Cond. X 
1 7.657 17;8 20.8 
9 190.459 t=1.·734 
1 43.057 
Ax Ss 9 3e031 .240 
A x C 1 .505 
Ss x C 9 19 .070 
Ax Ss x C 9 2.104 
Total 39 · 
! :, 
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Tab.l.e 7 
Trend Test in CS-US Interval and t teat in Shock Interval 
-
for Means of Respiration Amplitude 
for, Last Two Preconditioning &nd Conditioning Trials 
2 sec. group 
CS-US Interval Shock Interval 
Source of Variation df 
Amplitude Cycles (A) 1 
Subjects (Ss) 9 
Conditions (C) 1 
Ax Ss 9 
Ax C 1 
Ss x C 9 I Ax Ss X C 9 ". 
Total 39 
-25-
MS F 
7 .225 
134.969 
90.000 
.836 
.900 1.183 
18.028 
.761 
\ 
Precond. X Cond. X 
""''• 
15.4 
t~2.079 
• I' .--;.~ .. , 
,.~· .. 
19 .1 
I. 
i-. - ·~- ) . 
; 
\ 
Table 8 
-Trend Teats for Means of Respiration Amplitude 
in CS-US Interval and Shock Interval 
for Last Two Preconditioning and Conditioning Trials 
6 sec. group 
cs-us Interval Shock Interval 
Source of Variation df MS F df MS F Amplitude Cycles (A) 1 3.907 .f.l.' 2 5.450 
Subjects (Ss) 9 83.042 9 150.623 Conditions (C) 1 127.807 1 717 .604 Ax Ss 9 3.114 18 1.531 
A X C l 5 .093 .915 2 12.717 3.733 Ss x C 9 35. 098 9 43.475 Ax Ss X C 9 5.566 18 3.407 
Total 39 59 
-26-
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Table 9 
Trend Teats for Means of Respiration Amplitude , 
in CS-US Interval and Shock Interval 
for Last Two Preconditioning and Conditioning Trials 
15 sec. group 
CS-US Interval Shock Interval Source of V«riation df MS r df MS Amplitude Cycles (A) l .025 5 3.612 Subjects (Ss) 9 70. 864 9 217.507 Conditions (C) 1 52. 900 1 431.302 Ax Ss 9 1.094 45 3.078 AxC 1 3 .025 3. 703 5 
.832 Ss X C 9 19. 553 9 - . 59. 825 Ax Ss X C 9 
.817 45 3.261 Total 39 119 
·.~-
·; 
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of individual Ss in each group. In preconditioning the 2 sec. group -
was ·found to have 7 of 10 Ss with a significant correlation and the 0.1 -
sec., 6 sec., and 15 sec. groups each had 8 of 10 Ss showing a signifi-
-
• cant correlation. In conditioning the 0.1 sec. group showed 9 of 10 
significant Ss and in the 2 sec., 6 sec., and 15 sec. groups all Ss -
-were found to have a significant correlation. These correlations are 
shown in Table 10 • 
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Table 10 
0.1 Sec. Group Pearson Correlation Coefficients. 
Subjectf_ 
1 
2 
) 3 
4 
5 
6 
7 
8 
9 
10 
Group Mean 
Total 
Preconditioning trials 
.525* 
.785** 
.930** 
.888** 
.952** 
.804** 
.468* 
.250 
. 779** 
.359 
.714** 
.946** 
6-10 
c:· 
20 d.f. (based 
*P <.05. 
**P<.01. 
on 22 beats and 22 sec.) 
Conditioning trials 2-11 
.808** 
.782** 
.914** 
.916** 
.854** 
.806** 
.687** 
.008 
.796** 
.467** 
.875** 
.960** 
2 Sec. Group Pearson Correlation Coefficients-
Subject 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Group Mean 
Total 
Preconditioning trials 
.899** 
.940** 
.497* 
.319 
.611** 
.069 
.813** 
.076 
.722** 
.594** 
.864** 
.939** 
6-10 
21 d • f • (based 
*P < .05. 
**P<.01. 
on 23 beats and 23 sec.) 
··~: ... -
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Conditioning trials 2-11 
.892** 
.945** 
.888** 
.431•:.· 
.960** 
.896** 
.919** 
.565** 
.924** 
.891** 
.871** 
.944tt 
/) 
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Table 10 (Continued) 
6 Sec. Group Pearson Correlation Coefficients 
' Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Group Mean 
Total 
Preconditioning trials 
.586** 
• 766-crll 
.154 
.679** 
.878** 
.441* 
.628** 
.291 
.913** 
.863** 
.866** 
.906** 
6-10 
25 d.f. (baaed on 
*P <.05. 
27 beats and 27 sec.) 
**P<.01. 
Conditioning trials 2-11 
.858** 
.661** 
.503** 
.543** 
.472.* 
.628** 
.879** 
.861** 
.896** 
.831** 
.534** 
.947** 
15 Sec. Group Pearson Correlation Coefficients 
Subject 
1 
Preconditioning trials 6-10 
.630** 
2 
3 
·4 
5 
6 
7 
8 
9 
10 
Gr~up Mean 
Total 
34 d.f. (based on 
*P < .05. 
**P' .01. 
.461** 
.628** 
.443** 
.282 
.473** 
.447** 
.615** 
.970** 
.057 
.633** 
.952** 
36 beats and 36 sec.) 
-JO-
Conditioning trials 2-11 
.778** 
.891** 
.903** 
.910** 
.892** 
.903** 
.610** 
.778** 
.882** 
.902** 
.906** 
.975** 
..• 
. 
. 
DISCUSSION 
• ' -. •. <l' 
The results of this experiment do not agree with the predic.tions 
of the drive reduction· hypothesis. The hypothesis would predict the 
conditioning of the 2 and 6 sec. shock groups and no conpitioning for 
the 0.1 and 15 sec. shock gro~ps. In this experiment only the 0.1 aec, 
1 
shock group was found to have conditioned. However, caution must be 
employed in interpreting this result as a clear-cut disproof of the 
drive reduction theory. The interpretation would have been more clear-
cut if the 2 and 6 sec. shock groups had conditioned and statements 
could have been made about the acceleration and deceleration of the 
CR's in comparison with the form of the UR's. 
This experiment attempted to provide an adequate control for res-
piration and was quite successful in this aim. The number of cycles 
was adequately controlled over the entire measured period for all 
groups and the more sensitive measure of amplitude was also adequately 
controlled for all groups during the important CS-US interval and the 
shock interval. 
Westcott and Huttenlocher(l961) were successful in controlling 
both the cycles and amplitude of respiration and reported conditioning. 
These .experimenters controlled respiration over a 7 sec o pre- tone 
period and a 7 sec. tone. The present experiment attempted to control 
respiration over a period from 7 sec~ before the tone to 7 sec. after 
the shock. This control period ranged from 22 sec. for each trial for 
the 0.1 sec. group to 36 sec. ·for the 15 sec. group. These control 
periods were slightly longer for the beat analysis. Thus the task of 
-31- , 
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controlling for both measures of reapiration was more difficult to 
·'P 
achieve in this experiment. This may account for the difficulty in ob-
taining conditioning in three of the groups. 
It is interesting to note the highly significant positive corre-
lations that were found between the beat and second analyses, indicating 
a close correspondence 'between these two different methods of analyzing .· 
the heart rate data. 
T, 
.- .. _; 
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.. 
-. 
~ ( 
-32-
\ 
' ' 
. ( 
..... SUMMARY 
This experiment attempted to test the predictions of the drive re-·: 
duction theory as it applies to heart rate conditioning, employing a 
control for respiration. The drive reduction theory states that the 
"l,J1 -- ', 
form of the CR is dependent upon the form of the UR at the'' termination 
of shock. Four durations of shock were used (0.1, 2, 6, and 15 sec.). 
The drive reduction theory wou,ld predict that the form of the CR would 
be accelerative for the 2 s,ec. shock group, decelerative for the 6 sec. 
shock group, and no conditioning for the 0.1 and 15 sec. shock groups. 
Forty Ss served in the experiment, 10 Ss in each of the four 
- . -
shock duration groups. Each S was presented with a one sec. tone for 
10 preconditioning trials. This was followed by 11 conditioning 
trials, consisting of the one sec. tone followed in 6 sec. by the ahock 
of appropriate duration. Respiration was controlled by having the Ss 
adjust their breathing pattern to the beating of a metronome. Beat-by-
beat and second-by-second analyses were made from before the tone to 
after the shock. .I~e~piration was measured in terms of number and ampli-
tude of respiration cycles. 
The results showed that respiration was adequately controlled in 
all groups. However only the 0.1 sec. group was found to have con-
• 
ditioned. Thia result is contrary to the predi~tion of the drive re-
duction theory. Since the 2 and 6 sec. groups did not condition, no 
f ~. 
check of the form of the CR could be made. The form of the UR with 
controlled respiration was found to be similar to those studies which 
did not include a control for respiration. A highly significant positive 
~ft: 
correlation was found between the beat and second analyses/tor all groups. 
( 
----.. 
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